Abstract -A comparative study on chromatographic properties of a number of porous polymeric sorbents with various functional groups has been made. Wide possibilities for regulating the specificity and selectivity of porous polymeric sorbents and for creating the sorbents with required gas-chromatographic properties by changing the chemical nature of their surface have been shown.
The interrelation between the surface area chemical nature and gaschromatographic properties of sorbents determining the gas-chromatographic retention of the components is convincingly exemplified by the study of the properties of porous polymeric sorbents (Ref. [1] [2] [3] . In-depth studies were performed to investigate the chromatographic properties of the sorbents based on the copolymers of styrene or ethylstyrene and divinylbenzene of porous structure.The retention values given in Table 1 and in all the other tables were determined on a gas chromatograph equipped with a detector of thermoconductivity and a flame-ionization detector at 15OoC with helium as the carrier gas at a flow-rate of 30 ml/min. The analyses were carried out in columns 1 m X 3 nun I.D.
Incorporation of the monomers containing different functional groups into the polymerization mixture changes the chemical nature of the surface of the sorbents obtained and affects the character of intermolecular interactions of the sorbents with the components being separated. This fact is reflected by the changes in the characteristics of the sorbents and, first of all, in the changes of the relative retention times of the compounds with respect to hydrocarbons and the values of retention indices values.
The effect of the chemical nature of the surface on the gas-chromatographic properties of porous polymeric sorbents can be observed in the process of comparing the relative retention times of some polar compounds on porous polymeric sorbents with ether, nitrile, hydroxyl, amide, phosphinate functional groups, on the sorbents based on the vinyl derivatives of pyridine. These Table 2 (see Note a). It can be seen that a change in the chemical nature and concentration of functional groups of the polymeric sorbents surface area results in a change of the values of relative retention times of the sorbates and their elution sequence.
The application of the method of polymer-analogous transformations also allows the incorporation of various functional groups into the polymeric matrix of the original sorbents and, as a result, the regulation of the porous polymeric sorbents specificity. Polymer-analogous reactions of chloromethylation, nitration, amination, sulfurization, phosphorylation, oximethylation and others are often used to perform the chemical modification of polymers. We have studied, in particular, the retention characteristics of a number of sorbates on the polymeric sorbent polysorb-1 and polysorb-2 containing nitro-and amino groups chemically grafted to benzene rings of the polymeric matrix of the sorbents (Table 3 ).
The data cited in Table 3 show that grafting the nitro groups capable of the donor-acceptor interaction to the surface of styrene and divinylbenzene copolymers substantially increases its specificity, selectivity towards acids, nitriles, alcohols, amines, nitrocompounds. The employment of the copolymers which contain less amount of the cross-linking agent (20% DVB instead of 4 0 % ) for chemical transformations of polymers makes it possible to obtain the sorbents of a higher chromatographic specificity. This assumption is supported by the retention indices of a number of organic substances on nitropolysorb-2 and aminopolysorb-2 whose polymeric matrix is a copolymer of 20% divinylbenzene and 80% styrene. These sorbents considerably surpass nitropolysorb-1 and aminopolysorb-1 (their polymeric matrix is a copolymer of 40% DVB Note a. Polysorbate-1 is the copolymer of 60% methylmethacrylate and 40% divinylbenzene, Polysorbate-2 is the copolymer of 80% methacrylate and 20% divinylbenzene, polysorbol is the copolymer of 40% ally1 alcohol and 60% DVB, polysorbonitrile is the copolymer of 60% acrylonitrile and 40% DVB, polysorbamide is the copolymer of 60% acrylamide and 40% DVB, polysorb P is the copolymer of 70% methyl ether of styrenephosphorus acid and 30% DVB, and polysorb N(30) is the copolymer of 70% 2-methyl-5-vinylpyridine and 30% divinylbenzene.
and 60% styrene) in terms of specificity of their molecular interaction. This can be due to the fact that a greater amount of functional groups can be involved in a less cross-linked matrix of the styrene and divinylbenzene copolymers. Thus, the content of elemental nitrogen in nitropolysorb-2 and nitropolysorb-1 is equal to 7.3% and 5.3%, respectively, whilst it is 9.1 and 5.8% in aminopolysorb-2 and aminopolysorb-1, respectively.
To estimate the contribution of the specific interaction energy into the total energy of the organic substances sorption we determined the values of the free sorption energy changes (%G) of a number of molecules with respect to n-butane on the tested sorbents using the chromatographic method. The biggest values of A (-AG) for the given sorbates with CO-, OH-, CN-and COOH-functional groups were found on aminopolysorb-2, which indicates the highest specificity of the latter. Porous polymeric sorbents exhibit highly specific properties when they have phosphorus-containing functional groups like the groups of phosphonous acid, phosphonic acid, and propylphosphonic acid. The data given in Table 5 show that these sorbents exhibit much higher relative retention times of all classes of polar sorbates as compared with the original sorbents. High specificity of the molecular interaction typical for the sorbents concerned is due to strong proton-donor properties of phosphorus-containing functional groups. The most distinctly pronounced specificity is exhibited by the sorbents with the functional groups of phosphonous and phosphonic acids. When transition from the sorbent with phosphonic groups to the sorbent with propylphosphonic groups takes place, the specificity of the sorbent abruptly decreases, which is due to a weakening of the proton-donor properties of the functional groups resulting from the inductive effect of the C3H7 radical.
The studied made have shown that the highest values of relative retention times and retention indices of polar compounds with respect to n-hydrocarbons are exhibited by the sorbents with the ionogenic S03H-groups grafted to their surface and carrying strongly protonated hydrogen atoms ( 
